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U % ?t^*)V*-wmi ZmQ bT 3fc^B«J 
fl^lfig^i^^b^ *©^^BtjS:^Bffl^BiiS!IfiK^* 

ft&iz¥<D&mzft\zmnziLfamz®zm% z twx 

[0 0 3 5] *^0^©^^B<]Sr^Jf^©fli^!B3tt, 

±iBbfcfi£^Jil^k:fe, ^»©^^©H©a-es <&mz 

*^qis^ *ii3(s^j> mmftm&m*^Lx^x 

t«fc^o *^B^©3t^B<jS:i*:^ffl«fliilE^©fiiSa 

xmmLxM&tzztifixzzo mz.\mm&&ib& 
®i'&&mizLrzifi'DxmmLs ^tnz^ &tz&9\.m 
* mm b tznmnLTx ytm&mifeffl * mm b x ytmm 
mmmf&mz^XQs ztuzwtQftzmmLtzimx 
ft^*)i*-wmi*mmLxft¥toiL#.&Bm®m®. 



(8) 

13 

ft£j&tffbTS^* s £bfc^«fc-5tcbT«SK SStilx S5 

U if * S>S>I£ftfc3fe;gBH4©§Sf £ ifCAft 

6 ~ 4 8 TR<Dg.miZK-?T&& LX fc«4S?©g<b# 
±<tbf> ^©^fcJUafi^&Jc^SicfcDJfcDtHb 

tt^iftcgti-SS^ii-rSjt^^^RrttffS^.i: 10 

[0 0 3 6] **^©3t^«Jitfr3iJBffl«Jlii!flJ5lt«3*ffl 

*Wii*:J«B*tt* <fc Vsgg©^-fft& #<£fflT- £ 5, 
*©-5*,T-*k *^0J-Ctt> ©fl§£®ib£-fr 3 *:«>©# 
fcLT, ArU-if-, He-Cdb— >f 

if e> 3S£ £ ft 3 rSfcfci* ;v * m v ^ 3 

©*»#*' b<^ l/— if-*«tf«rfc»*b<ffl^&li 
4« JSttJt*^*— 3t*J:bTl/— !f—3tett*ffll^» 20 

[ 0 0 3 7 ] ±f3bfe <fc d (3 S *mW<Dyt¥tti&.ft&M 
b<fflv^e»n*3t*Wi:#JSJB»<0««fifyj:bTH:, * 

a n fstt^ * ^ 3te«R * iz m *t b t mt m £ m 
«b&mbjB*«ffccjBja-rftj«ji-r*aM^*i»Ds-r 

MflfSCt^flS. £tzs *fttJ;-3T»6ft* 
£#$BJB*lH:-*©3:Sfl§VvC*K SfeS^tiotlil 

7 h*a75 
if£*ToT, *©A*W«M£*»JBtt5MStti&i:*-JM 40 
^*©fcbTfr&ttJB1-*«k5fc:bT*«fcir\, 
[0 0 3 8] *©Bt:ii*:jajKflB©»JS» JfctfU X 
&£tttt£MIHSiv*\ *^©fflJftfcjtSUT*«>*ii: 

■%!fcmfr&t nit Rw-ojfe^-c^a^-if-f >£&se 

tZtz&XD^JW fflfi©«t&tt*7-xy*t"3fctt© 
tf^k *S*fHfls*-*fett>©ttJB3L *Si*«!M^f * 

fctoc^-^T^k ttfls&g«©B«g&£©fls«& 
n%-n?$>8,. mm* mamma* aiMuaasa, =& 50 



8-224790 

14 

mm* a©«5*ji/4>iox 

*J:tfA»*tf»££tttf£<#i&&ftS»*»»J8© 

^;i/©flE«fcifs:wic*tfc(8A**»-r*. 

[0 0 3 9] 

[ftffiffl] WTC«t«e:J:ot**lIK:ot\TJMM9 
ClffltStf, *»MH:ttT©«fcJ:oTfire)l»e*ft 

[0040] 1 » itft^jvif-wimmcomtQ 

iJ©*^>7^UV-h ft ^ftttttlBttjfttt©!! 
Si] 

(1) SUtMU iSSSig&iix iS«§J-;£tf<!j3Si§£<Ix. 
fc(*pg«2 0 y » h;i/©E3op77^3tx, t^7i; 

— ;i/A©7"DtTb>^"';rj— ;i/4^;Wtft]^4 6 0 ogp 
yjfcn>2>-f VS'T*— h 4 4 2 0gP4Aftx dft 
C4 0~5 O-CT-v^'l? U >I-y-n-7fiWX2. 

6»sjnjtTrataflC7!3 o«-Hisj»**fc. acv>T, 

8 0~ 9 0°C\z±\fX 2 BtlHKJ&S**:*. 
2-t HDif<>xfjl,7^'Jl/-h 2 3 2 OSk /W H 

JBfc2B$HJKi&*i»\ tf^7i>— ;i^Ai?^-— ;HMfcfc 

*-f3->b#>7* 'J U-ht'Jd T— fcMJtbfc. 

(2) ±IB (1) -C»fe"5U^>7?'JV- htf-Urf 
•7-1 3 2 0SB, #U:t*-U>$ry=l— 0 0 3>T* 

Oj ) 1 0 8 O^&V^b W KXtth U^*- 
D-;i/7"D^>h U7*'J b-b (**ttft*ail r A 
-TMPT-3EOj ) 4 8 0»*5 U * h;i/©gSlC 
ft&*K ttEK4l&XB8lbfe&x rt«**5 0*C©ffl 
KT-i^ 1 RHHflWBR^ bfco 

(3) ±13 (2) -C»&ftfeS#*2 8 8 
^»*aE«fbfcS!WITlCx 2, 2-^^h^r->-2-7 

7-6 5 1 j ; %?^3b^m«n«Mii) 1 2 oas^^sn 

b, 3S*t:«l!|-r**TffifiC2 5-C-CjB^LT (it 
. £4tftt*HM& 6 BR) x *U^>T^U l/-HH«tt« 

QUk&mmmi&VB&mmLx, KM4i©auRTc:2 s«c 

[0 0 4 1] «#%0iJ 2 » C3t^^;V^-l!SJRSiJ*«llD 

?«M©K#*^*ftafl3tHiMBjM©aa] 

fcF*3§»2 0 y y h;i/©EoP77^nt, 3, 4-x: 
^dF-i->^a's^r'>;v^?-;i/- 3 , 4 -x\^dr->->^D 
^^•y->*;i/*^r«>b-b4, 0 0 0S5, 1, 4-^ 

>y*— fl/yiryj/y^x— x;n, oooaK 2, 2 

-tT^ [4- (7*y D#*yJ>lh#^) 7ai-;b7D 

^> («r*Wb^ttS5! rNKx^rM-BPE- 
4j ) 2, 5 0 0215, ifU^Wh^tth^f 

D-;vrp^>hyT^yb-h (ffW-fb^ttS ta 

— TMPT — 3EOj ) 2, 5 0 0gP£Jt];LT 2 0~2 



(9) 
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5 °C(D&gtX® 1 m?£&&&& bfc o 

(2) ±13 ( i) -cm<btitzm&vo3 o o oastc N & 

7-6 5 1 j ; 3te5S?*»a£BBttM) 6 O^ilTK 
7, [4- (y7iz;«Wzt) 7i3] ^ 

M$S$J) 4 5S**SftlU 3S5±tJS*r**T»i«2 5 

°cT-s^a#bx (a^tt^NtKi6RFm) , -> 

2 5*CT«#bfe« 

[0 0 4 2] «##0!I3» [*x.* < n/*-WBOW*Wn 

(i) sfisass, saw-sv^iteig^iiK. 

fcF*3^« 100')!/ hJMDMtt:, 3 , 4 -JJitf*^ 
*D'MF-$/ < JM*\n>-3. 4 -x^yyi7D^t> 
AM*yl/-M5, 0 0 095. tTX7i>-Mx 
^■1/ FfcttfT* U U— h (H^ti 
rNKx7r;i/A-BPE-4j ; x^U >;T*1M h* 

#Cl4^;v#sd) 5, ooogp, ^7iy- *Aif 20 
v V U- h <*r«t»«fb3M±S 

rNKxXrM-BPE-2 0j ; x.*-ls>**1M 
FijM£2 O^WxfSD) 4, 0 0 095, x.-3=- U >;fr:*iM 

Wb^ttSl"ATM-4Ej ) 3, 0 0 0&j$£Vi?is 
ZU^fJ^-fyVT*? 'J b— r («f(f»<b*tt«) 
3, 0 0 OgP^jD^T 2 0~2 5 °C©?SfgT-**J 1 
tfili^bfc. 



(2) ±13 ( 1) xmbtltzfi 



13 0, 0 0 095 



fc» #*»fc»Wbfc©3MiTC:x 1-bb'O+yy^ 30 

*i7-i84j • yt^v-tofrm&mifcm) 60095. 

t*^ [4- (y7ix;w;i'*xt) 7i^] 

Sm^m 9 0 095:fcJ;tfx.3=-U>^iJ=j— ;i,6 0 095 

[0 0 4 3] «S^SSM 1 » 40 
(1) #%e ? lJl-Cf#?>iXfe'7U-^>7'^'Jly-b^ 
##®<btt8rBi*SJ5J88l 1 0 0 95t, 0 . 0 1 95© 2 - 1 
KD*iy-4 |>^>-;7i7 > Ofcx* 
Jl/^-RJBHW) S^tJubT. 2 5 0 C©?gK-ei§-ftifrfc 

^ffi«flg*i/j£«!l&£!&bfco * 



« ( 2 ) ±i3 ( i ) * h titzyt&#)2:i*mMm®m®m 

S|rsOLIFORM300j) fc&fflbt. tKMj A r 
U-if-Jfc (ffi*4 0 0mW;iSfi3 5 4, 3 6 5n 
m ; kf-Ag 0 . 2 mm; W.WtHt) 17 5 mW) £!8t* 
bt\ mSt^fr*— 5 0m J/cm 2 CD|fe{*TtCX7 

(9Uiff#) 0. 2mm, ie^fetJO¥^ 
£Jgl#ia 2 fl"WteaJB*ffofc. 

[0044] wYh«i»(p«i»jfe : mitmmvm&t, 

"Rapid Prototyping & Manufacturing, Fundamentals 
of Stereo-Lithography" Paul F. Jacobs Society o 
f Manufacturing Engineers, 1992^ tc^tifeSiifcr 

i:t:J:>)3>bD-;i/U 6~1 01I©Xr-7 7^S 

fr&BUJiau mmimmzm.*)^. 6~ioii© 

[00 4 5] ( 3 ) * fc, ±13 ( i ) T-?#e>n^^ 

«ii*jftj&ffl»BBttj«**fflc^T, ±13© (2) xmm 
Ltz(D£mKmrnm?tmzi'z.7 L 2±*{&mi,x, tk^a 

rb-rlf-3^ (tB*4 0 0mW;««3 5 4. 3 6 5n 
m) £{Bf-fbT, IMx^M-5 0mJ/cm ! ©^ 
ttTtJ IS K 7 1 1 3fc*88T£*">^l'BtSi>T- 
[X^xYfixZIS (JP£) ©«7^i7"-l'X=2 0. 0m 
mxl7 5. Ommx 3 . 0 mm] \zffi^-fZ>£.fcm.]& 
» (BMb«B) *<^«bfc. 

(4) ±13 (3) T-ff btHt&itmj&to (MitW It 

Wtefa*.* V7"dw;i/3- ;i/T-?5fe^*b-Cs •£© 
i:^©^3TDSHtt ( r^-tj — >jjiKj ) * J I S K 
7 2 l 5tcipbTfiiJs£bfci:;r^ T83©*2fc:^-ri: 

(5) ±13 (4) xn«bixtz, 5fc®{b^£i5fcj# 
»*bfc*<Oi:#:JtJB«5fe 3 KW««5 >r*ffll%T 
10^Pl^h^rx7LX ^OyaTDIg, §|?fi^ 
flKJ*W5l5S»tt:J|s*J I S K7 113CfbtI^ 
bfei:C5s TI3©a2{c^-Ti:*5t)-e$>^fc. 

(6) »6ft&£<«BJB*J (^>^KKK-) 
J;tfJfctt?c£tt£TS3©jl 1 t^TfFiliS 

ip(cbfc^oTffFfiffibfci:C5, T83©«2t^1"i:* 

[0 0 4 6] 
[SI] 



(10) #H¥8-2 2 4 7 9 0 

17 18 

titztL^mmo^tm^ifi o . o i %*mz. o . o 3 %utx& s , 
ntzttmmma ^mmi? o . o 3 o . o 5 %wtt-$> d ^ 



Y, Z#|£0©^-«fb#O. lmmWTf 



o- • ii3^m^ummm<DX, y, 

A • • 1% m3Mi&m&1kor>X, Y, Z£|q}©Tj-i£^b#0. 

0. 5mmfcnFT-&»K -^-^Jl 
x- • 1 jb£P^ia»M^©X, Y, ZJjfa(D^mmh&0 

[0 0 4 7] «HSS^J 2 » 1 T*?#e>*tfO > 

^^^^btt^fliiSsi^ i o o gpc o . 

0 5 9S©2-fc Fn*->- 4 h^>>;7i;> 

*muLx9zmmi(D d) tii^b-r^ffj&ffcii 
i&mzm^-znmm i © (2) o) i:^<i^i« 

icbT^b^«*j|J^l-5i:ftt, #^tt:S:#jlffi5£*T 

«lcbTSiJ«bfci:C5> TIB©a2(c:^1-i:43 0-r-fe 
-p&o ?f 5>ttfciri*:^Jf$^l (*">^;H£®Ut) © 30 

^•iS«S43<t^tt$^{4*±I3©« 1 ^TTWffiSip 
fcrbfctf-pTffffibfctc^ TIB©^2{c^1"i:i5!3 

[0 0 4 8] «fH8i0iJ 3 » ##0J 1 f^ftfc^ > 

^^«jfesi^bte«sg*ifiE^ i o o mz o . 

lgp©2-t KD*J/-4-n-;t£ ^->/<>>;7i 
> >^^iPb-r*Jfi^Ji© (l) i:|B)«{cbt^6<jfi 

mmwzm^xnmm 1© (2) fcj^v (3) 

£HtiK:bT»£bfci:c:3, TI2©«2 fc^f^iJt) 

x&^tzo£tz, mbtitziLtemm® (^>^;nssa 

ffi*i£trbfe#oTfMffibfc£c;zK TS3©3t2£^-f 

[0049] «nsii^j4» ^mixmt>titz<t7i/*> 

7*7 >J U— h ^^tt^^btt^BilU^^ 1 o o gut 0 . 

i©(D tmmizLxft^toZtemmmmmm so 



3 rnmJii 



5 mm^Mz. 



1© (2) ££1/ (3) fc^HtifcibTSMbSi 

SLtemm<Dwmm£®>&.*9mm 1 tPHstcbTsug 

bfei:C5> Ti3©*2fc:^t-i:*3^-e*ofco 
f# (^>^;i/5£JglK-) ©cassis J; 

^«^<4^±iB©a i Lfetf^t 

fFffibfciic:^ Ti3©*2tc^-Ti:*3t3T-feofeo 

[0050] «mmm5)) m%mixmt>ntzw*> 
rtvis-h mm^mh^mmmmm 1 o oast o . 

0 1gP©2 (2' -hKndri>-5' -^;i/7x:^ 
;W) ^.>y h ^Sr^iQbTllite^JlCD (1) £ 

|5]at:bT^W3i:^3t^ffl©fl^lfi£^^S!5ib> *© 

^^fl*]A^#:^iJf^^ilafiEiKl^&fflv^-rll^fi^J 1 © ( 2 ) 

*5«fctf (3) ^<l^«{cbT^fb^SE£$J;i£-f 
fc, ^^W^jg^^^oTff^^fcji:^^©^ 
6<J^tH4^^SS0iJ 1 itP]«{cbTSiJ^bfctC5^ TS3 
©«2lc^1-i:*5!3T-*ofco f#f>ix2r&#» 
^ (y>^;HS^>t) ©i]-fe*IK*J;l5^^tt4± 
13©^ 1 K^-TlfffifiifSfcr bfc* s oTi¥(ffibfei:C5> 
Tf3©3t 2 £ ^-T i: t) T- & o „ 

[0051] mmm6)) m%mixmtbnrzvi>*> 

^«3teSMbtt^^IJ5K^ 1 0 OgBfc 0 . 
0 5gP©2 (2' -fcKO=*-i/-5' -^f^7i- 

;i/) ^yjhV7"j—)^mu^xmmmi(D a) t 
mmKLx9tmttzfcmBm®mmi£Va*M&L. *© 
%¥m±&mmmmm®itm^xm.Mm 1 © ( 2 ) 

(3) h£< italic: bT^b^«£«iJ£^.Si:# 
^^W5£ft:ii^*fToT^?>nfcj5:^3i^©»feS 

wjiVa&zmmm 1 hi§]«tcbT^bfci:^5x tib 



(11) 
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m {try+JVBMOi) ©^&»g:fc<fctfff£tKS:;£te£± 
f3©iS 1 t^t'i^ffiS^C Ifetfotffibtfci^N 
TI3©« 2 tc m 1 1 is *) X & o to 

[0 0 5 2] «!Hfl§0iJ 7 » #%0J 1 TJ» h tltz V \y * > 
7 * >J U - h ft%R3fe«fcttttJBM&Jft«B 1 0 0 gptc 0 . 

1 SB© 2 (2' -tt--n^>-5' -^f jV7xz;u) 
"<W h 7\/-;i/*^J)P bTSOKW l © ( l ) i:RHi 

Wic*a5»««Hfi«dl»*fflv^T«fc0l 1 © ( 2 ) 
V (3) ££<|is]«£bT®{bSS£80/£-f 

m i x n h ntz ttmrnvrnmbte 

«Btt**llifi«li:RI«fcbT*ftbfci:C^ TI3©« 



10 



:©mfc:^Ti¥ffi«igCbfctf^Ti¥fiIBbfci:£3> T 
g3©« 2 tc^f t*9t$i^fc, 
[0 0 5 3] «j±&0yi» ##^JlTf#f>jxfc^l/^> 
7* 'J U-h^tt&«<btt«fliffl&$ 1 0 0S5£*© 
**fflV^TJUW!l© (2) (3) i:£<H3]«ttc 

bT«Mb8iflE*»£-r3fc#*^ **WSt#Jt»*ff-3 

xm hixtz3Lwm®<owmit*.®&*mMM i tiaa 

bfcjFoTMffibfcfcc:^ TB©« 2 Cw-f 

[0 0 5 4] 
[«2] 







WW 

Cy*7D) 








wst 


Ckg/m*) 


(kg/EE*) 


&m 


i* 

«J£tt 


10 


30 


60 


80 


100 


120 


ISSSWl 


120 


280 


370 


420 


460 


490 


65 


87 


4.5 


120 


o 


O 


MM 2 


70 


210 


300 


350 


390 


410 


68 


88 


4.8 


180 


o 


O 




50 


120 


170 


200 


220 


250 


72 


89 


5.1 


210 


© 


© 




80 


220 


310 


370 


400 


420 


64 


87 


4.8 


185 


o 


o 




120 


290 


370 


420 


470 


510 


68 


90 


4.8 


145 


o 


o 




80 


210 


300 


360 


390 


410 


72 


90 


5.2 


205 


@ 


o 


2WW7 


50 


110 


160 


200 


220 


240 


75 


91 


5.8 


230 


@ 


© 




140 


320 


430 


470 


510 


560 


60 


80 


3.8 


96 


A 


X 



[0 0 5 5] ±B©*2©|g*jti»eK jHK4b&*MM&A 
W©ttHrt©«t?3te^*^*-«M«iJ*«aiabT«:53te 
oTV^SOSflaj 1 ~ 7 ©*§-£•£&, ArU- If— 3fc©«t 

oteM^*fr*-ft*&mLxft7&B*ft-otzm^ z 
$s^iRi©^©ji Aai«^®«ic^ e> «c o J: -5 tas t« 
mfe<D&fr<Dmtm*Mi&2itzz£ifiX' 

ft* Ci:* b*»*»6ftfcA#JKB«»tt 
«ft. 3l5fi3£«> 5ia»tt*&£©**«j«ttfc:l3^"t 
fc^a-reft-to-SCii:* 5 *)***,, -£fttc*tbT. ftx. 
* ;v ¥-RJKJW * ^Jjd b t v > & t %^ftttJMMUAtt 
(•>b^>T^UU-h**«fttt«B«ia«) £*© 
^SfflV^TJte^WiffJSBftffoTV^^ltRM 1©»^ 
ICtt, Arb— ?f— *©J:^5S:*x*^— jfcftfllfflb 
T3fcJfiJB*ffofe*t, Z«»|Si©3t©JtASSS^t 

<*53a?Tv •f©«<hjsue*n**<»*©j*»©mb 

«fclF<*asSej£ttfc*ofc*©fc:*i:»K b;b>fcf#e>ft3:& 



30 &#^«©*©fc:Jt^T>Mifc#oT^SCfc#t>*» 

So 

[00 5 6] «SJ£0iJ 8 » 

( 1 ) 2 xm h ft&x.*#'>***t*flMbtt» 

BHUa»l 0 OSSt:* 0. 0 5gB©2 (2' -tHD + 
v - 5 ' s<>*Jh *)7*J— )]/^mHa 

LXs 2 5°C©SfiT-J9-fcf«tt^#»e>*l3f;-ei&l 

Sgbfco 

( 2 ) ±i3 ( i ) » h titzft&ffi}iL&m.mm®mmf$, 

TSOL I FORM- 5 0 Oj ) {3^S«ISi©^H 
e/Cdl/- tT — 3te (ffi^l 0 OmW ; $*3 2 5n 
m) e^bU »UT, llfi^^-20mJ 
/cm'C^TI^V'f^t^ (SIBJP*) 0. 1 

omm, im%tz?)<D¥-t%mmm3ftx?!tmz*fi-D 

tzo z<Dft&Blz9ciL-2Xfflb®mtmm^*)\< 

*-t(DMmznmmi tmmzLxm^tztz^ t 

I 3©* 3 ic ^ -r t is t) T* -3 fc o 

(3) ^t, ±§3 (i) xm t>ixtzft¥tt)$.&mzm 
so mmmmm^m^xmmmi(D (2)mv(3)^ 



(12) 



l#§l¥8-2 2 4 7 9 0 



22 



21 



CI 

[0 0 5 7] OdM9>#**2-*»6nfc*#*;' 
*W^««««M"» 100 * C ' 0 0 ISP© 2 
f2 > _ bb - D ^-5' -*?)\,7*-)\>) U'* 



to 0 5 9] (MM 1 1 » #*« * ****** 

2 (2' — 
KUT^ttMBb-C. KttMBO (1) ^»tt 



(3 ) i:A<lWltbt*a>«ftM*«rt-*fc* 
■CWebfckJl*. Tm>*3C9tW9t*ofc. 

tfotiMibfcki^ TBdiscstMin:*' 

to 0 5 8] ««S«10>#««2T!#6*t*:*** 
2 (2* 

w.J7y-**i»^ f?M&0>J8© (1) fc"*^ 

(3) ii^ < Pi^^ u-r ^^^<b^K** 1 ^^"^ 

^nt-^wm^mm^^m^^m i upwitb 



20 



( 3) k £<nw:b^*©flM^******* 
loo eo] «tt*W2»#*W2-e»&n&3L#*^ 




13©l~ - - - - 

[0 0 6 1] 
[*3] 



*30 




[ 0 0 6 2] ±13031 3©*^*^ 3teWMbttWi«« 
«|i«8~ll©*MrCtt, Arl/-1f-3W>He/C 




(13) 
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£ £m^ryt¥ttoiL#-mz*ft -?x v^tbttM 2 ©t§£ 

(cite. Arl/- tf-^He/Cd l^— If— 3t©<td* 

&**)],*-?t*8im\.xybmM*fi?tif&\z, zw* 
mL&**z<Dti¥mmLifimMm<D%<Dizit'<x*.m 

[0 0 6 3] fftUKOTl 21 

HO 

:N 



24 




[0 0 6 5] (2) ±E (1) »&tlfcJte*«J:4ftt& 
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